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Claims 

1. A method for making a dielectric stru6t 
applications, the method comprising: 

providing a substrate; 

fomiing a barrier layer over the substrate; 



fomiing an inorganic dielectric layer ove/the barrier layer; and 



forming a low dielectric constant layer over the inorganic dielectric layer. 



A method^ 



g a dielectric structure for dual-damascene 



10 applications as recited in omim 1, further comprising: 

forming a trench inrme low^dlelectric constmit layer using a first etch chemistry. 




for dual-damascene 



3. /A nleth( 
applicationsAs redlted/n c 



for makifi^ a dielectric structure for dual-damascene 
^further comprising: 



foEtning/a vm in the inorganic dielectric layer using a second etch chemistry, the 
via being within the trench. 



A method for making a dielectric structure for dual-damascene 
applica&anfe as recited in claim 1, wherein the barrier layer is one of a silicon nitride layer 
20 and a silicon carbide layer. 
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5. A method for making a dielectric structure for dual-dainascene 
applications as recited in claim 4, wherein the forming of the inorganic dielectric layer 
includes, 

depositing a TEOS silicon dioxide material over the barrier layer. 



10 
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6. A method for making a dieleraic structure for dual-damascene 
applications as recited in claim 5, wh^eii^e^rming of Jhe lowyielectric constant layer 
includes, 

depositing a carbon dopedy6xi^e- 



7. A method for m'aking 
applications as recited in claim 3/wherei 



a Xlielectrip/^ structure for dual-damascene 
lorganic dielectric layer is one of a TEOS 



oxide layer and a fluorine/ dopij^d-'Sxide Ifiyer, §na the low dielectric constant layer is a 
carbon doped oxide layer 



8. A methoc^^or ijfiaking a dielectric structure for dual-damascene 
applications as recited in claim /7, wherein the first etch chemistry is optimized to etch 
through the carbon doped oxide layer and the second etch chemistry is optimized to etch 
through the TEOS oxide layer or the fluorine doped oxide layer. 
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9. A method for making a dielectric structure for dual-dajnascene 
applications as recited in claim 8, wherein the second etch chemistry is selective to the 
barrier layer. 



12. A method for 



as recited in claim 11, wherein 



layer. 




10. A method for making a multi-layer inter-metal dielectric over a substrate, 
comprising: 

forming a barrier layer over the substrate; 

forming a silicon dioxide layer overthgLb ame r layer; 

forming a low dielectric constant layer over the sili^n dioxide layer; 

forming a trench through the low ^electriyco^i 

forming a via in the trench ext 



11. A method for making a AnultiJayer 
as recited in claim 10, wherein ipe l^arrie/ la^piHl 
silicon carbide layer. 



nter-roefal ^dielectric over a substrate 
one ofy4 silicon nitride layer and a 



dng a multi-layer inter-metal dielectric over a substrate 
forming of the siUcon dioxide layer includes. 



depositing one of an un^doped TEOS oxide layer and a fluorine doped oxide 
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13. A method for making a multi-layer inter-metal dielectric over a substrate 
as recited in claim 12, wherein the fonning of the low dielectric constant layer, includes, 

depositing one of a carbon doped oxide layer and an organic dielectric l^yer. 



14. A method for making a multi -layer inter-metal dielectric over a substrate 
as recited in claim 10, wherein forming the via in the trench extendi/(g to the barrier layer 
further includes, 

implementing a first chemistry optimized to etchyUirough the low dielectric 
constant layer; and 



implementing a seccmd chemistiVoptimized to etch ^^pefugh the silicon dioxide 



layer. 



15. A method for making a muld-layer inter-me"^ dielectric over a substrate 
as recited in claim 14, wher^nyttie secoijd|chemistry thapis optiiiji^d to etch through the 
silicon dioxide layer is seleptfve to the^arrier l^y^. 




16. A method /for making a multi -layCT inter-metal dielectric over a substrate 



as recited in claim 15, 
silicon carbide layer. 



'her^n the barrier layer is one of a silicon nitride layer and a 



17. A method of making a dielectric layer for use in dual-damascene 
applications, comprising: 
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providing a substrate; 



depositing a barrier layer over the substrate; and 

depositing a dopant varying oxide layer over the barrier layer, the depositing of 
the dopant varying oxide layer includes, 

depositing in a chemical vapor deposition chamber an initial amount of 
un-doped oxide over the barrier layer; 

introducing an increasing ^ ^^roimt o f carbon into the chemical vapor 
deposition chamber,^^^cJxAaf^^ portioiT&fstjie dopant varying oxide layer 

has a lower dielectric constat tham^e initial amount o^ un-doped oxide. 



18. A method Qt maR4ng 
applications as recited in c/aim l7, furthei 

etching through ^e tjj^ost portion of the dog^t 
chemistry 



electric layer for use in dual-damascene 
comprisJ 



\ 



ig oxide layer with a first 



19. A methw of making a dielectric layer for use in dual-damascene 
applications as recited] ifc claim 18, further comprising: 

etching througW the initial amount of un-doped oxide of the dopant varying oxide 
layer with a second cMemistry that is selective to the barrier layer. 
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20. A methotf^f 
applications as recited 
and a silicon c 



dielectric layer for use in dual-damascene 
wherein the barrierj^yer is one of silicon nitride layer 



tl. A multi -layer dielectric layer over a substrate for use in dual-damascene 
application^ comprising: 

a barrieV layer disposed over the substrate; 

an inorganiV dielectric layer disposed over the barrier layer; and 

a low dielectric\:onstant layer disposed over the inorganic dielectric layer; 

wherein the inorgank dielectric layer is configured to receive metallization line 
trenches and the low dielectric\pnstant layer is configvired to receive vias during a dual- 
damascene process. 



22. A multi-layer dielectric laye^yover a substrate for use in dual-damascene 
applications as recited in claim 21, wherein tft^ barrier layer is one of a silicon nitride 
layer and a silicon carbide layer. 



23. A multi-layer dielectric layer over a substrate for use in dual-damascene 
applications as recited in claim 22, wherein the inorganic dielectric layer is one of an un- 
doped TEOS oxide and a fluorine doped oxide. 
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A multi-layer dielectric layer over a substrate for use in dual-damascene 
applications as recited in claim 23, wherein the low dielectric constant layer is a carbon 
doped oxidA 



25. A method of making a dielectric sU^tfcture, comprising: 



providing a substrate; 



forming a barrier laVeptSvepfhe substrate; 



forming a first diele^c layer over the barrier layer; 
forming a secrmddiele^^tc layer over the first dielectric layer; and 




wheretpr^^^ second dielectric layer has a different etch characteristic than the 
first dieleo6ic layer. 
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